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(57) The invention concerns the obtaining of drying agents or dessicants based on zeolites. The 
purpose of the invention is to increase the thermal stability, sorptive capacity, and the density of 
the dessicant, and to shorten the duration of the production process. This goal is achieved by a 
prior saturation of the zeolite with water, with its subsequent washing in a polymer solvent. 
Simultaneously with shaping, the interaction of the processed zeolite with a thermally stable 
polymer is carried out by passing, through a layer of the zeolite of equal volume, a 1-5% solution 
of a polymer of the series: polydimethylmethylvinylsoloxane, polyphenyl silsesquioxane, 
polymetaphenylene isophthalamide, and polymetaphenylene isoterephthalamide, heated to the 
boiling temperature of the solvent. Fixation of the layer is effected by blowing air through it at 
the rate of 0.5-3.0 L/min for 5-25 min, with the subsequent passage of a volume of water, heated 
to 40-60°C, through an equal layer volume, and it is thermally processed at 340-400°C for 20- 
60 min. The method permits a 2. 1-2.6-fold increase in capacity, a 1 .1-2.6 fold increase in the 
density of the layer, thermal stability at 40-170°C, and a reduction in the thermal processing 
time. The dessicant obtained by the proposed method has an SEC, with regard to water, of 0.25- 
0.30 g/g, a density of 1.1-1.3 g/cm, and thermal stability at 340-400°C. 1 patent claim. One 
table. 
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The invention concerns a sorption technology, in particular, methods of obtaining drying 
elements (DE), and can be used to produce elements based on zeolites for purifying and drying 
gaseous media. 

The purpose of the invention is to increase the sorptive capacity, density, and thermal 
stability of the DE, and also to shorten the duration of the process of DE production. 

This goal is achieved in that in the method of producing DE, involving the interaction of 
a zeolite with a thermally stable polymer, shaping, fixation of the layer, and thermal processing, 
the zeolite is first processed by saturation with water with subsequent washing in a polymer 
solvent; the interaction with the thermally stable polymer is conducted simultaneously with the 
shaping by passing, through the layer of processed zeolite, a 1.5% solution of a thermally stable 
polymer equal to its [the zeolite] volume and chosen from : polydimethylmethylvinylsiloxane, 
polysesquioxane, polymetaphenylene isophthalamide, and polymetaphenylene isoterepthalamide, 
heated to the boiling temperature of the solvent (toluene, dimethyl acetamide, dimethyl 
formamide). The fixation of the layer is effected by blowing it with air at the rate of 
0.5-.03 L/min for 5-25 min with subsequent passage of the same volume of water, heated to 40- 
60°C, and it is thermally processed at 340-400°C for 20-60 min. 

The preliminary processing of the zeolite by saturation with water with subsequent 
washing with a polymer solvent compensates for the porous structure of the zeolite, prevents 
obstruction, and at the same time permits the avoidance of coagulation of the polymer solution in 
the first stage of the DE production process. The passage, through the zeolite layer, of a 1-5% 
solution of a thermally stable polymer chosen from: polydimethylmethylvinylsiloxane, 
polyphenyl silsesquioxane, polymetaphenylene isophthalamide, and polymetaphenylene 
isoterephthalamide makes it possible to obtain a thermally stable film on the surface of the 
particles, which thickens at the points of contact of the particles with each other due to the forces 
of capillary tension that arise in the interparticle space. The use of a polymer heated to the 
boiling point leads, upon contact with a zeolite that is at room temperature, to the formation of a 
defective structure of the film. Fixation of the layer by flowing air through it facilitates an 
increase in the strength of the structure and assures a maturation of the porous system in the 
polymer coating due to intensive evaporation of the solvent. The subsequent passage of heated 
water through the layer removes the solvent residues from the system and fixes the 
membrane-like polymer structure that forms on the zeolite surface. 

EXAMPLE 

100 cm 3 of zeolite NaA (granules) are saturated with water in a dryer at P/P z = 0.95 up to 
a complete filling of the pore space (aH 2 0 = 0.26 g/g). The water-saturated zeolite is charged 
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into the steel vessel of the dryer, 100 cm 3 of toluene are passed through, 100 cm 3 of a 5% 
solution of polydimethylmethylvinylsiloxane (PMVS) in toluene are poured in, and it is blown 
through with air for 10 min at the rate of 1 L/min. Next, 100 cm 3 of water heated to 50°C are 
passed through. The thermal processing for fixation of the layer and regeneration of the zeolite 
are conducted at 360°C for 60 min. 

The results of testing the materials obtained in accordance with the example are given in 
the table [no table provided in Russian text]. 

Thus, the invention makes it possible to increase the capacity of the DE layer by 2.1-2.6- 
fold and the density of the DE layer by 1.1-2.6 fold, allows thermal stability at 40-170°C, and 
shortens the time required to thermally process the DE. 

PATENT CLAIMS 

1. Method of obtaining a drying element or dessicant, involving the interaction of a 
zeolite with a thermally stable polymer, shaping, fixation of the layer, and thermal processing, 
characterized in that in order to increase the thermal stability, sorptive capacity, and density and 
also to shorten the duration of the production process; the zeolite is preliminarily treated by 
saturation with water, with subsequent washing in a polymer solvent; the interaction with the 
thermally stable polymer is conducted simultaneously with the shaping by passing, through the 
layer of processed zeolite, an equal volume of a 1-5% solution of thermally stable polymer of the 
following types: polydimethylmethylvinylsiloxane, polyphenyl silsesquioxane, 
polymetaphenylene isophthalamide, and polymetaphenylene isoterephthalamide, heated to the 
boiling temperature of the solvent, with the fixation of the layer being effected by blowing air 
through it at the rate of 0.5-3.0 L/min for 5-25 min and with the subsequent passage through it of 
a volume of water equal to the volume of the layer, heated to 40-60°C, and with thermal 
processing being conducted at a temperature of 340-400°C for 20-60 min. 

2. Method according to Claim 1, charactereized in that hexane, benzene, toluene, heptane, 
octane, dimethyl acetamide, or dimethyl formamide is used as the solvent. 
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(72) H.<D. OcAOpos. T.K. Mbbxhiok. M.M. Hm- 
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(56) natem CUJA 
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(54) CnOCOB nO/lYMEHUfl OCYUJAIOlUErO 
3/IEMEHTA 

(57) l4306p6T6HMe OTHOCMTC* K nOAyMBMMlO 

ocyujMTe/ieA na ochobb ueoAMTOB. Uenw 

M306peTeHMB - nOBMUieHMe TepMOCTOAKOCTM. 
C0P6UM0NN0A 6MK0CTM. nAOTMOCTM ocyuiMTe- 

/ib. coxpameHMe A^MTe/ikMocTM npouecca 
no/iyM6MMB. Uenb AOcmraeTcuM npeAaap*- 

TBAbHWM HdCWU|6HM6M U60AMTB BOAO* C 

nooieAyiOiuMM npoMw b3mm«m ero b pacTaop*- 
TBiie no/iMM€pa. Oahobp6mbhmo c ^opmom- 



l4306peT6HM6 OTHOCMTCB K COp6uMOMHO* 
TBXNMXe. B HdCTHOCTM K CROC06aM nOAyHBHMB 

ocyuiaioiuMx 3agm6htob (03). m mo*bt 6wTt 
Mcno/ib3oaaMO npn noAyseHMM sabmbhtob na 
ochobb ueoiiMTa aab ohmctxm m ocywxM ra30- 
stix cpeA. 

Lien no m3o6p6T6hmb BSABeTca noBwuie- 

HM6 COpOUMOHHOA 6MK0CTM. nAOTMOCTM. Tep* 

moctoAkoctm 03. a raxxe coxpameHne 
aamtcawmoctm npouecca no/iyseHMB 03. 

riucTaB/ieHHdB ae/iw AOCTwraeTcn tbm. sto 
b cnocoOe noAyneHMB 03. axAiOHaiomeM B3 v 

MMOA6*CTBM€ UBOAMTd C TBpMOCTOAKMM nOA- 

HMepOM. 4x)pMOBaH*e. 3axpenneHMe cao* m 
repM006pa60Txy. ucoamt npCABapwTe/ibMO 
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HM6M npOBOAAT B3dMMOAeACTBMe o6pa6oTdH* 

Noro ueo/iMTa c tbpmoctoAkmm noAMMepoM 
nyTeM nponycxaHMB sep63 cao* ueoAMTa paa* 
noro o6MMa 1-5%-noro pacTBopa no/iMMepa 

M3 pflA* n0/1MAMMeTM/IM6TMABMHM/ICM/1OKCaH. 
nOAM$6HMACMAC6CK8MOXCdH. nOAMMftTd$eHM- 
AeHM3O0TdAdMMA. nOAHM6T3$6HMA©MM30T6* 

pe^TBAdMMA. MarpcToro ao reMnepaTypu 
KMneHMB pacTsopMTBA b . 3axpenA6HMe caor 

OCytUeCTBABIOT nyTBM npOAYBXM B03AYXOM CO 
CKOpOCTMO 0.5-3.0 A/MMH B T6M6HM6 5*25 MMH 

c nocABAyioiMMM nponycxaMMen pdBHoro o6h- 
eMa caob o6mmb boa* . HarpeTO* ao 40-60°C. 
TepMOo6pa6aTWBaiOT npM 340-400°C a Te*e- 
HMe 20-60 mmm. Cnoco6 no3BOAB6T noswCMT* 
cmkoctw b 2.1-2.6 paaa. nAOTHOCTt cnoa ■ 

1.1-2.6 P33. TepMOCTOAKOCTb H3 40-170°C M 
COXPBTMTW BpeMB T6pM006pa60TKM. nOAyMBM- 

hm* npeAAaraeMWM cnocoOoM ocytuwTe/u 
oOAaAaer COE no BOAe 0.25-0.30 r/r. nAOTHo- 

CTkK) 1.1-1.3 r/CM. TepMOCTOAKOCTklO 340- 

400°C. 1 3.n. ♦-au. 1 tb6a. 



o6pa6dTbiBaK)T HacwmeHMeM boaoAc nocne- 

AyK>U4MM npOMUBdHMBM 6 paCTB0pMT6AB 

noAMMepa: B3dMM0AeAcTBMe c tbpmoctoa* 

KMM nOAMMBpOM npOBOABT OAH0Bp6M6MH0 C 
^OPMOBdHMBM nyTBM npOnyCKdHUB HCPC3 

caoA o6pa6oTdHHoro ucoamts paBMoro eMy 
o6veMa 1 -5%-Moro pacTBopa TepMocToftxo- 
ro noAMMepa M3 rpynnw noAMAMMeTMAMeTM/i- 

BMHMACHAOKCaH. n O A M CeC K 8MO x ca H . 
nOAMMeTa^eHMAeHH3O0TdAdMMA. noAMMeTa- 

$6HMA6HM30Tep6<)>TdAdMMA* HarpeToro AO 
TeMnepaTypw xnneMn» pacTaopnTeAn (TOAyon. 

AMMeTMAdUeTaMMA. AMMeTMA^OpMdMMA). 3a- 

xpenAeHMe caob ocymecTBABioT npoAyaxoA 

BO3AyX0M CO CXOpOCTbK) 0.5-3.0 /l/MMH 8 Te« 



OnMCAHME M305PETEHMfl 

K ABTOPCKOMY CBHflETE/lbCTBY 
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seHMe 5-25 mum c nocneAyotUMM nponycKa- 
HweM .aicoro xe o6beMd boau. narpeTo* ao 
40-60°C. a TepMoo6pa6aTuaaiOT npM 340- 
400 C a reneHMe 20-60 mmh. 

npeABapuTe/ibHdfl o6pa(k>TKa ueoAMTa 5 
Hacw&ueNM6M boao* c nocAtAyioiMMM npo- 
MwBdHMeM pacTBopme/ieM noAMMepa kom- 
ccpBMpyeT nopMCTyio CTpyKTypy ueo/iMTa. 
npeAynpe)KAaeT 6/>okmpomhmo m • to xe ape- 
ma no3Bon»eT M36excaTb caepTwaaHMA pac- 10 
TBOpa no/iMMepa na nepaort ctbamm npouecca 
nony^eMMB 03. nponycxBHMe nepea cao* ue- 
o/ima 1-5%-noro pacTaopa TepMocToAxoro 
no/iMMepa M3 rpynnw noAMAMMeTMAMBTMABM- 

HMACMAOKCBH, nOA M$BH M ACM ACBC K B MOKCB H , 15 
nO/1MM6Ta$6HM/)6HW30$Td/iaMHA. nOAMMBTB- 

4>eHMy»eMM30Tepe4>Ta/iaMMA noaao/iaer non- 
yHMTb hb noaepxHOCTM mbctmu TepMOCToAxyio 
n/ieHKy, yroAuiatomyioCA a MecTax kohtbxtb hb- 
ctmu Apyr c ApyroM 3a cmbt cma xanMAA apnoro 20 

MBTaxeHM*. BOBHMKdKXUMX B MBXCMBCTMVHOM 

npocTpaMCTBe. Hcno/ib30BaHne narpeToro AO 
TeMnepdTypw kmrbmhh no/iMMepa opmboamt a 

KOHTBKTB C UBOAMTOM. HMeiOUJMM KOMHBTHyiO 

TBMnepaTypy, k oGpaaoeanMio ab^bkthoA 25 
CTpyKTypw n/ieHKH. 3aKpen/i6HMB caob npo- 

AyBKOA BOSAyXOM CflOC06CTByeT nOBULUBHHlO 

npOMHOCTM CTpyKTypw, o6ecneMHBBBT co3pe- 

BBHMB flOpMCTOA CMCTCMW 0 nOAMMBpHOA 060« 
AOHKB 3d CHBT MNTeHCMBHOrO McnapeHMB 30 
pacTBopMTB/ia. nocABAywiuee npOfiyCKBHMB 
narpeToA boaw sepea caoa yAa/iBBT octbtxm 

paCT BO pMTB A B M3 CMCTBMM, ^MKCMpyBT 06pa- 

aoaaauiyiocfl MeM6pdHonoAo6Hyio CTpyKTypy 
no/iMMepa na noaepxHOCTM ueoAMTa. 35 

H p m m a p. 100 cm 3 ueo/iMTa NaA (rpany 
fly) HoewmaoT boaoA b skcmkbtopb npn 
P/Pt-0.95 ao noAHoro aanoAneHMB nopMCTo- 
ro npocTpancTBa (aH 2 o-0.26 r/r). Hacumen- 
Huft boaoA ueo/iMT 3acwnaiOT a CTa/ibHO* 40 
KOpnycocyujMTCAa. nponycKaiOT 100cM 3 TOAy 
ona. 3a/)MaaioT 100 cm t 5%-Horo pacTaopa 

nOAMAMMeTMAMBTMABMHMACMAOKCaHB (CKTB) 

a Tonyone, npoAyaaiOT B03AyxOM a TencHMe 10 

MMH CO CKOPOCTWK) 1 A/MMM, 3dT6M OpOnyCKB- 45 



•ot 100 cm boau. narpeToA ao 50°C. TepMo- 
o6pa6oTKyAAa aaKpenAOHM* caob h perenepe- 

UMM UBOAMTB npOBOABT npM 360°C B T6H0MMB 
60 MMH, 

B tb6amm6 npMBeABH w pe3ynbTaTw Menu- 

TBHMA MBTBPMMOB. nOAy<46HHUX dHdAOfMIHO 

npMMepy. 

Tbkmm o6paaoM. M3o6peTBHMa noasoAaeT 
noawcMTt BMxocTb caob 03 a 2,1-2.6 paaa 
fMOTHOCTt ciioa 03 a 1.1-2.6 paa. tbpmocto* 

KOCTb HB 40-170°C M COKpaTMTk BpBMA, Tpefty- 

BMoe Ann TapMoo6pa6oTKM 03. 

OOpMyAB M JOS P6T0NM9 

1. Cnoco6 no/iyMBHMa ocywaiomero ana- 

M6HTB, BKAOMBlOmMA B3BMMOABACTBM6 l*MAM- 
TB C TBpMOCTOAKMM nO/IMMOpOM. ^OpMOMHMB. 
3BKpenABHM0 CAOB M TBpMOO0pa6OTKy. O T A M* 
MBlOlUMACa TOM. HTO. C M6AblO nOBWIAJOHMB 
TBPMOCTOflKOCTM. COp6UMOHHOA 6MKOCTH, 
flAOTMOCTM, B TBKXB COKpailiOHMB AAMT0AkHO- 

ctm npouecca no/iyveHMn, uboamt npeAM- 
pMTBAbHO o6pa6aTuaaiOT nyTBM HacwmeHMa 

BOAOA C nOCAftAyOIIIMM npOMWBBHM6M B 
pdCTBOpMTOAe nOAMMBpa, B3aMM0AeACTBMB c 
TOPMOCTOAKMM nOAMMepOM npOBOABT OAHO- 

bpbmbhho c 0OPMOBBHM6M nyTBM nponycxB- 
hmb nepB3 caoA o6pa6oranHoro uooamtb 
paBHoro o6veMy caob o6i»bmb 1-5%-Horo 
pacTaopa TepMocTOAKoro noAMMepa mb 

PBAB n0AMAMH6THAM6TM A BMHMACMAOKCBH . 
nOAM^BHMACMACeCKBMOKCaH, nOAMM0Te$6HM* 
A6HM30<t>TaAaMMA. fl OA MM 6Ta<^BH MABH M30TB" 

pe^TaAdMMA. HarpeToro ao TBMnepaTypw 

KMneHMB pBCTBOpMTBAB , 3dKp6nA6HMe CAOB 
OCymCCTBABlOT nyTBM npOAYBKM B03AyXOM CO 

cxopocTbio 0,5-3,0 a /mmh a TeneHMe 5-25 mmh 
c nocABAyioiuMM nponycKdHMBM paanoro ofiw- 
BMy caob oGtOMa boaw, HdrpaTOA ao 40-60°C. 

f .I ep ^°? 6pa6oTlc y ***** "P w TBMnapaTypa 
340-400°C a tbm6hmb 20-60 mmhyt. 

2. CnocoO no n.1, otamhbioimmAcb 

TeM, 4T0 B KBMeCTBB paCTBOpMTBAB MCHOAWy- 
•OT reKCBH MAM 66H30A. MAM TOAyOA. MAM T6n- 
TBH, MAM OKTBM, MAM AMMOTHAdUeTaMMA. MAM 
AMM6TMA$0pMdMMA. 
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